Uricase from soybean root nodules: purification, properties, and comparison with the enzyme from cowpea.
A 45-fold purification of uricase (urate:O2 oxidoreductase, EC 1.7.3.3) from soybean root nodules by ammonium sulfate fractionation, gel filtration, and affinity chromatography is described. Electrophoresis on nondenaturing gels using an activity stain or on sodium dodecyl sulfate (SDS) gels demonstrated that the enzyme obtained was nearly homogeneous. The subunit molecular weight of uricase estimated from SDS gels was 32,000 +/- 3000. Gel-filtration studies indicated that the native enzyme is a monomer at pH 7.5 which associates to form a dimer at pH 8.8. Enzyme activity was stabilized by the addition of dithiothreitol. The pH dependence of the enzyme showed an optimum of 9.5. Initial rate kinetics showed Km values of 10 and 31 microM for uric acid and oxygen, respectively, with an intersecting pattern of substrate dependence. Uricase activity was inhibited strongly by xanthine, which was competitive with respect to uric acid (Ki = 10 microM). No significant inhibition was observed in the presence of a variety of amino acids, ammonium, adenine, or allopurinol, in contrast with results reported for the cowpea enzyme. Gel-filtration chromatography and SDS-gel electrophoresis of uricase purified by the same method from cowpea nodules indicated that the native enzyme exists as a monomer of Mr 50,000 at pH 7.5.